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(54) Sampling apparatus 

(57) Apparatus for taking a sample of 



liquid, for example, blood, from each of 
a plurality of stoppered test-tube like 
containers 20, comprises removable 
racks 25 (Figure 4) capable of receiving 
and holding a plurality of said contain- 
ers. A rotatable drum receives and 
supports the racks and so moves them 
as to cause the containers held thereon 
to follow a defined path to a sampling 
station along the path and to be in- 
verted in moving along said path to 
cause agitation of liquid in the contain- 
ers. Rotation of the drum is controlled 
by a central control unit and a stepper 
motor to enable a container to be 
arrested at the sampling station, the 
container then being in the inverted 
position. An actuator actuates a sam- 
pling probe to cause it to pierce the 
container stopper from below to with- 
draw a sample from the container. In an 
alternative form of apparatus (Figure 
24), the containers are carried on a 
removable rotatable circular cassette 
and the sample is taken from an upright 
tube. 
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Sampling apparatus 

5 This invention relates to apparatus for taking a sampie quantity of liquid from each of a plurality of 5 

CO w^L n r« r the liouid is a liquid suspension, for example blood, which is subject to sedimentation or separation 
JfS^S^^ S^ difficulty arises in obtaining a sample which is representee of the liqu.d 
suspension as a whole. cgn Qne or more container s for agitation 10 

10 ^Z^mSSSSSSSSt sampling. Such machines are disadvantageous because of the need for 
prior to ^^^.^^SS^SSS machine in addition to dealing with the taking of samples, 
the operator to load and unload b| d anal comprising a turntable containing a 

cont.mlna.ion and IrrfeMlon from ith» aD „,„,us to. obtaining aamplas from a serf., of 
Unitad Stataa patant: .pac, tea «on . j«MMd««ib« slonB a pr<1<1 etannlnad 

„ ~b,v U Sa ■ <or racaivlng and iooating and plurality of . 35 

,,/onfand.^ 

r0 Th!V ac ««« nreferablv is circular with a circumferential surface being in parallel with the axis of rotation 
60 radianyinthecassetteandextendingfromthecircumferenfa. 60 

"iS mixing can be still more efficient when the circumferential surface entirely or partially U Reveled 
preferably with a bevel angle of 45°, and the test tubes are mounted in the beveled surface directed at an 
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parallel with the drive axle and the test tubes point straight inward to the centre of the cassette and th« *n„io 
between the longitudina. axis of the test tubes and the axis of rotation thus ^b^t^SSSi^n^ 
sample changer preferably so that the angle of the cassette to the horizontal plane is not smattZ thS ,h ♦ 

5 ^ab^ 

Preferably the cassette is mounted on one end of an axle, at the other end of which an electromagnetic 5 
brake is located, wh.ch co-operates with an electromagnetic clutch. This arrangement ensuresTn^anLus 
stopping of the cassette in accurate position from a rotation speed of about 15-20 rom after 
counting mechanism has ordered said stop. The electronic costing J£™^^£2Z5EZ° m 
10 tamp\t° m instrument implying that the analysis instrument is ready for recTiving^he nert 10 

Preferably, the sampling needle comprises two tubes, one the the sample liquid and one for oermittino air 
to enter the test tube, so that vacuum is prevented from arising in the test tube perm.tt.ng air 

The present invention also provides: 
15 Apparatus for taking a sample of liquid from each of a plurality of containers, comprising a plurality of 

Sd^ S a nwnf?h mOUn . ted 38 10 be read " y rem ° Vable fr ° m the apparatus and arranged* SSe and 
hold a plurality of the containers, means on said apparatus for receiving and supporting the receptacles and 
for moving them to cause the containers each to follow a defined path to a sampling station alono the oa th 
and to be inverted moving along the path to cause agitation of the liquid in th^lSSl£Si? r P 

20 arresting a container with respect to sampling means at the sampling station and means CtZatino the 
sampling means to withdraw a sample from the container. actuating tne 

The invention relates to apparatus for receiving samples of liquid suspensions each in a container and for 
withdrawing from the suspension in a specified one of the containers a sample, which mav b^Tr^l^ 
measured sample .of that suspension, and for passing the withdrawn -mpl.S^TS-SSSr™ 1 ^ 

25 examination or testing. For convenience the quantity of suspension in the container will be referred to 
hereinafter as the bulk sample and the withdrawn sample will be referred to simply as the samole 

Apparatus of this kind finds extensive use in the examination of blood, and JES^SSSLorth. the 
.nvention m relation to such use, but it is to be understood that similar considerations apply n the 
examination of other suspensions. For the purpose of this specification a suspension is to be considered as 

3 0 comprising generally a liquid or liquid mixture which is subject to sedimentation or separation of its -,n 
component on standing and from which liquid it should be possible to obtain samples which are ° 
representative of the liquid or mixture as a whole. 

In the examination of blood it is the practice to obtain a bulk sample from each patient and to place each 
sample m a suitable container; the sample is identified with the patientfrom whom it ha been obtained £v a 

35 SSSS;?^ COntai . ner ' " - S d t Sirab ' e th3t SamP ' eS Sh ° U,d be protected aoain^ ZS„ V ' 35 
and though it is not a universal practice the individual containers after the insertion of the samples should be 
preferably sealed .n some way. The containers are held in suitable holders, each holder betng^adaptod * 
rece.ve a specific number of containers in allocated positions; the holders are then conveyeTto the 
examination station. At the examination station a sample is withdrawn from each container and the 

40 £ £22 W " SamP ,' e ' S £" SS6d t0 fUrth6r exam '"ation apparatus, for instance in the cSSSKdfjT cel. 4Q 
counting apparatus after appropriate dilution. 40 

In this type of examination it is highly desirable that the sample derived from the bulk sample in the 
t S a Tv r , be *r"lv representative of the bulk sa mP'e as a whole, especially in the counting o cells as 
in the example mentioned. This requirement calls for the bulk sample suspension in the coma iners to be 
45 rendered substantially uniform before the samples are withdrawn, and this in turn n«S3SSS?u2i 

mixing of the suspensions by some suitable mode of agitation ecess.iares aoequate 45 

th™" r" 16 - h ° dS „° f agitat ' u on to effect mixin 9 are possible, depending upon the circumstances in which 
the sampling is made, but where the agitation is for the purpose of effecting mixing in an appa^a whteh 
samples are to be taken as desired from containers in a plurality of holders, restraints are SSTnJiff 
50 metood which can be adopted, in general, agitation can be effected by SuS^^SSSS^ *n 
contomer, but for some materials, including blood, it is our experience that iASSSZS^ST 
container effects good mixing, especially if the container is of elongated or tubular form In a machine for 
samp mg containers in batches it has been found possible to mix the contents of the ^TntLe^ tiltino the 
containers in the.r path to a sampling station, but we are not aware of any automatic wmmZ^JSE. 

55 touTdt^ 55 
h J.?i aCC ^ dan ^ e with .t h a invention, in an apparatus for withdrawing samples from containers in a plurality of 
holders there « provided a carrier for receiving a multiplicity of the container holders; the came rl m umea 
for movement about a pivotal axis, preferably by being rotatably mounted; the holde s areTcSvec Ton tne 

60 ZZT \° n pivota ' "movement of the carrierthrough a sufficient angle the holders are moved so as to so 
.overt the containers and thereby agitate the bulk samples in the containers. The apparatus "provided wito 
means for p.vot.ng or rotating the carrierto bring a selected holderto a sampling station! and at toe 
samphng station a sampl.ng probe is used to extract a sample from a desired container on the selerted 
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There is a further problem in using an apparatus of this kind in that the liquids of the bulk samples should 
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' notbea..owedtobecomenon-un^ 

.east until the final container has ^^^ l ^^^^^to the sampling station, and 
uniformity maintained by the Vy^™™™£°!^ movement of the carrier, 

in addition agitation can be further '^^J^^^^S^ is moved to bring a fresh holder to 
5 preferably to cause mvers.on ^SSSX^SSSZ Sthe carrier makes a movement more than the 

*fn^^^ 
^he^ 

detachably received in receptacles on the car ™l™°*™*°*°°°£ Q station and the ho lder is then inserted in 
carrier is moved to bring a des.red carrier ^^^^SkX^n»pmtit to the pivotal axis of the 
the receptacle. The holders are recced ^^^^^^JS, force on the carrier. Such 
carrier, so that the mounting * ■ £>*J on tto arrier esftts^n a the carr5er f rQm Qne posjtjon 

, 5 an unbalanced force is ^^^l^^^^^^nca force on the carrier due to the 
to the next. In one apparatus according to the invention Mn"« u. 
loading of successive holders on the carrier. sr^ 

a revolution between the loading « ^^^taS^^^ «" *• carrier. It is to be observed 
arise if the holders were loaded onto the carrier ^ w betwee n roughly opposite positions, 

set out above. otra ;„u t nar*ilfil-sided tubes, which after the insertion of the bulk 

25 portion is intended to be pierced subsequently by the W^^Mflat racks adapted to receive a number 

extending radially from that axis, wun in J ="T^\ .„ ri i„ a station and the holder is then inserted in the 
30 carrier is moved to bring a desired ^P** 6 '^ station. At the loading 

probe, piercing the ™bber stopperof w rf^^^ni pStioning of the carriage and hence the probe 
40 r. W irJvo, U rneo,i^ 

d °E^hS carries on irs end face a cod,,,, martrln, which «ri«r ,he ^^^S^^t 
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h^o^fl 9 9 It mo . unted on Jhe frame is a probe support carriage, a stepping motor and belt drive 
being used to move the carnage backwards and forwards along the guides. A sampling probe extends 
upwardly from the carnage and the accurate positioning of the probe beneath the position of a container in 
the rack is controlled by locating means associated with one of the guides; the locating means comprises 
5 pairs of light sources and photosensitive elements and an obturating device on the carriage which basses 

between the respective sources and elements, and associated electrical circuits 5 

The probe carried on the support carriage can be reciprocated vertically, thereby to cause the probe to be 
inserted through the rubber sealing stopper of the selected container. This reciprocation is effected bv 
,« o^k" 9 3 Pr ° assemblv up and down b V a Pneumatic actuator; a sample metering valve is also mounted 

To avoid contamination of the bulk sample of one container by that of another, the probe is cleaned after 10 
S'KSSK^r 8 " Pr ° be 3fter W ' thdraWal fr ° m 3 Container moves to a wa sh chamber wSere 
15 which'- 6 mbodimentsof tne lnventi °" are shown byway of example in the accompanying drawings, in 

Figure 1 is a sectional view of a bulk sample container; 15 

Figure 2 is a front view of a container rack; 

Figure 3 is an underplan view of the container rack of Figure 2; 

Figure 4 is a sectional view of the rack of Figures 2 and 3, taken on the line 4 - 4 of Figure 2- 
20 F '9ure 5 is a sectional view of the rack of Figures 2, 3 and 4, taken on the line 5 - S of Figure 2, and showina ,« 
the position of a container in the rack; a ' ° snowin 9 20 

Figure 6 is a simplified perspective view of a complete sampling apparatus- 
fofdarity- ^ 3 fr ° nt VfeW ° f imemal Part ° f thS sampling a PP a ratus, but without the rack drum, omitted 
25 Figure 8 is a rear view of the parts of the apparatus shown in Figure 7- 

Figure 9 is an end view of the apparatus of Figures 7 and 8, as seen from the left hand end of Figure 7 but 25 
indicating the drum position in outline, and omitting the probe carriage assembly 

clari^yT 10 ^ 3 Pla " ^ ° f aPP3ratUS ° f Rgure 7 ' 8 and 9 ' a,so omittina Parts' of the probe carriage for 

30 Figure 1 1 is a side view of the drum assembly of the apparatus of Figures 7 to 10, removed from the 

apparatus, and partly in section; i«»HJitumme 30 

J™Zl 1 £w n ? Fi9Ur l 7f' ad i acentthe ends of the of Rgure 1 1 show in section the parts of the 
apparatus which immediately cooperate with the ends of the drum to support and drive if 
Figure 12 is a rear view of the drum assembly of Rgure 11; 
35 Figure 13\s a front view of the drum of Figure 11, with an indication of the position of an inserted rack- 

assXy! " 8 * *" Pr ° be C3rri39e aSSemblv ' viewed at ri 9 ht an 9 |es *° the general plane of 'the 35 

Figure 75 is a plan view of the guide channel for the rear, upper edge of the probe carriage- 
Figure 16 is a rear view of the guide channel of Figure 1 5; 
40 F J?ure17 is a sectional view of the guide channel of Figure 15, taken on the line 17- 17of Figure 16- 

showm"ga^ 
Figure 19 is a sectional view of a metering valve; 

Figure 20 is a section, on an enlarged scale, of the probe and probe cleaning unit- 
45 unSs^^^ ° f th8 -eluding the control 45 

Figure 22 is a diagram showing the interconnections of the liquid-handling components 
Figure 23 ma schematic side view of a second apparatus constructed in accordance with the invention 
Figure 24 is a schematic front view of the second apparatus, and invention, 

50 cassette c?n iS ake! d8 ^ ° f 3 * he SeC ° nd apparatus and "'"Urates different forms the 50 

ohT? e ,»H* a « atl,S show " in tne Swings is intended for the taking of samples from bulk blood samples 
obtamed from patients by a medical practitioner or orderly. The bulk samples are placed in Individual 
contamers; one suitable form of con^^ and 

55 he tub. bb6r St ° PP f ' ?!• The St ° PPer h3S 3 shoU,der 213 which ,imite the insertion of the Soppa'rinto 55 

imn? ' I V • 31 depression 216 in top of the stopper through the middle of which a 55 
samphng probe can be inserted. On the outside of the tube is a label, not shown, for coded information 
identifying the patient from whom the sample has been obtained; preferably the code adopted™ he 

e „ thp T h ' ! anV maChin8 readab ' e Code 030 be used - Afterthe bulk "mples have been pfaced in 

60 the tubes he rubber stoppers are inserted and the tubes put into racks, of which one is shown in Rqures .2 3 

wftnt^ 

The rack is shaped as a rectangular frame 25 with a top portion 25a, ends 256 and 25c, a central web 25d 
extending between the ends 256 and 25c, and a bottom 25e. The top portion 25a is fbrmed^S[^dSjlar 
65 recesses 25/, and the central web 25d has in it circular holes 25g, each to receive a conrtn^ZS™ 65 
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tube 20 shown in Figure 5. From the central web extend pairs of projections 25/, between which a container 
tube can be clipped; with the tube in the rack the bottom of the tube rests on the frame bottom 25e and the 
shoulder 21a on the stopper of the tube lies beneath the top 25a of the frame. In this way the inserted tube 
has onlv limited up and down movement in the rack. 

K The bottom of the rack is formed with longitudinal flanges 25j, the ends of which are tapered at 25*, and on 5 
the bottom surface there is a recess 25/n adjacentthe tapered end of the flanges. The outer face of the end 
256 of the frame has recesses 25n for metallic coding markers of which one is shown at 26. The tapered ends 
of the bottom of the rack facilitate the insertion of the rack in a receptacle guide in the sampling apparatus, 
and the recess in the bottom of the rack is used in inserting and retaining the rack in the guide. The metallic 

10 inserts 26 are in predetermined positions in the end face of the rack and are coded by the presence or 10 
sianificant absence of an insert. 

When the sample has been taken from the patient and put in the tube the orderly marks the tube to identify 
the patient from whom the sample has been taken and may make a supplementary record of the tube 
position in the rack and the identification of the rack; this latter information is passed to a central control 

15 point, subsequently to be used in verifying that when the sample is taken from the tube it is correctly 1 5 

identified with the patient. 

The racks, each loaded with containers, are transferred to a sampling apparatus which operates to 
withdraw measured samples from any desired one of the containers. A simplified perspective view of the 
sampling apparatus is shown in Figure 6. The apparatus is enclosed within a rectangular housing 30. which 

on has an aperture 31 for the insertion and withdrawal of racks; this aperture is obstructed by a movable shutter 2 0 
if the apparatus is not in a condition for the insertion or for the removal of a rack. The operator inserts the 
rack into the aperture and when the rack is partially inserted its presence is detected and it is fully drawn into 
the apparatus; thereafterthe sampling operation is carried out fully automatically under the control of the 
central control unit; after sampling the racks are partially ejected from the apparatus through aperture 31. 

9c and removed by hand. .... ... ^ 

The apparatus has video displays at 32 and 33 which can be used primarily by technicians in monitoring 
and servicing the performance of the apparatus, and a data insertion keyboard 34 for the insertion into a 
computer in the apparatus of information and instructions which determine the operation and performance 

, n ^TheSmaUonstruction of the apparatus inside the casing is described in more detail hereinafter, but 30 
briefly there is a rotatable drum which carries a series of guides each forming a receptacle for an inserted 
rack. After each rack is inserted through the aperture 31 and into one of the guides on the drum the drum is 
rotated to bring a new guide into position adjacent the aperture. When as many racks as is desired have been 
inserted in this way, under the control of the central control unit the drum can be rotated to bring any 

v; designated rack to a sampling station at the lower part of the apparatus. At the sampling station a sampling 35 
probe can be moved along the line of containers in the selected rack until the probe is positioned beneath a 
desired container in the rack, and the probe is then raised to pierce the rubber stopper sealing the container. 
A sample is drawn off and passed to a measuring device, and an accurately measured quantity of the bulk 
sample is conveyed to a diluting and cell counting arrangement of the type commercially available under the 

40 registered Trade Mark Coulter, and to other examination arrangements. This examination equipment is also 40 
housed in casing 30, so that the apparatus provides an integral sampling and testing unit. 

That part of the apparatus which is directly dedicated to sampling is shown in Figures 7, 8, 9 and 10. This 
apparatus comprises an assembly consisting of a front plate 40 and a rear plate 41 held in spaced parallel 
relation by spacing bars 42 and 43 and by structural spacers 44 and 45. This assembly is an integral structure 

a* which can be removed from a main framework supported in the casing 30, and not shown in these figures. 45 
The spacing bars 42 and 43 have on their undersides bearing pads 46, 47 respectively which run in guides on 
the bottom of the main framework, to facilitate insertion and removal of the assembly for servicing or 

maintenance. , . . . . . . 

In the front plate 40 is an opening which receives a slot guide member 48; this guide member projects 
en through an opening in the casing 30 and is adapted to receive and guide racks as they are inserted or 50 
removed. When the racks are inserted through the slot of guide member 48 the racks are received by gu.des 
in a drum which is rotatably mounted in the main assembly, the axis of rotation of the drum being disposed 
between and at right angles to the front and rear plates 40 and 41 . The drum is shown in outline at 50 in 
Figures 9 and 10 and in more detail in Figures 11, 12 and 13. 

The drum is made removable from the assembly, so that in the event of its becoming contaminated by a 55 
sample, for instance due to leakage from a container or by accidental fracture, it can be removed and more 
easily cleaned, or replaced. 

The drum is constructed with two circular end plates 51 and 52 between which receptacle guides 53 are 
fastened by machine screws at 54 and 55. The guides 53 which receive the racks are formed each from an 
fi0 aluminium extrusion which presents at its upper part two parallel walls 53a, 53b, which are spaced to receive 60 
the lowermost part of a rack, with inwardly projecting ribs 53c, 53d. which form a channel to embrace and 
retain the bottom of the rack. Two depending portions 53e and 53f of the guide have inwardly facing flanges 
53g and 53h at their lower edges and an opening 53j is formed in the transverse part of the extrusion. 
Fastened respectively to the centre of end plates 51 and 52 are bosses 56 and 57; the bosses have in them 
65 central bores to receive a bearing shaft 58. This shaft can move longitudinally in the bores in the two bosses, 65 
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and is urged to move in the direction of arrow 60 in Figure 1 1 by a compression spring 61 which surrounds 
the shaft, one end of the spring bearing against the base of a recess 57a in the end face of boss 57 and at its 
other end the spring bears against a circlip 62 in a groove on shaft 58. The movement of the shaft in response 
to the pressure of the spring is limited by a further circlip 63 in a groove on shaft 58 coming into contact with 
5 the face of boss 56. For a reason which will appear, the rear end of shaft 58 adjacent spring 61 is slightly 
coned, while the other end of the shaft is squared off; the outer end of the bore in boss 56 is counter-sunk. 5 
When circlip 63 lies against the face of boss 56 under the pressure of spring 61 the squared end of the shaft is 
approximately flush with the outer face of boss 56, and the tip of the coned end of the shaft is apDroximatelv 
flush with the outer face of boss 57. y 

10 u wl ? e " tne drum is '"tailed in the machine it is supported at its rear end by engagement of the coned end of , rt 
the shaft with a support bearing and drive member 64, and the forward end of the drum is supported by a 
support member 65. Support member 64 has a shaft section 64a carried in ball bearings 66, 67 mounted in 
the rear plate 41 of the frame, a belt drive pinion 68 is fastened to the outer end of the shaft section 64a At 
the inner end of member 64 is a driving flange 64b; this flange has a central counterbore 64c which can 

1 5 receive the coned end of shaft 58, and a driving pin 69 on the flange can enter a recess in boss 57. 

The drum assembly is offered up to support members 64 and 65 with the shaft urged in the dirction of 15 
arrow 60, so that neither end of the shaft will project from boss 56 or 57, permitting the drum to be 
positioned between bosses 56 and 57, but when the drum is in position movement of the shaft in the 
direction opposite to arrow 60 will cause the coned end of the shaft 58 to enter the counterbore, and so 

20 support the rear end of the shaft This longitudinal movement of the shaft can be effected bv movement of 

support member65. «»■■■.«■ 2 0 

Support member 65 is mounted in a ball bearing 70 in a recess in a block 71 pivotally mounted on a pivot 
pin 72 fastened to a bracket 73 on the front surface of plate 40. When the block is moved rearwardly in the 
direction opposite to arrow 60, a small nose piece 65a on the end face of the support member 65 engages the 

25 squared end of shaft 58 and moves the shaft endwise, against the tension of spring 61 . This motion has a , c 
two-fold effect: the nose piece enters the countersunk end of the bore in boss 51 and thereby supports the 
boss and with it the forward end of the drum assembly, and the longitudinal movement of the shaft in the 
direction opposite arrow 60 causes the coned end of the shaft to enter the counterbore 64c in the support 
member 64, and thereby support the other end of the shaft, and the drum; thus, the drum is supported at 

30 both ends. 

The drum can be rotated by a driving connection established between driving fiange 64a on support 30 
member 64 and the boss 57, by means of the driving pin 69. When the drum is offered up for insertion in the 
apparatus, the pin 69 is in the horizontal position. The end of boss 57 is formed with two tapered slots 57b 
and 57c, Figure 12, and the drum is moved into position horizontally with one or other of the two slots 
35 disposed to receive the pin 69. 

The insertion of the drum is facilitated by two guides 75 and 76, attached respectively to the inside surfaces 
of front and rear plates 40 and 41 ; the bosses 56 and 57 can rest on the upper edges of these guides as the 
drum is located between the support members 64 and 65. 
When the drum has been located between the support members, the block 71 is pivoted rearwardly 
40 moving shaft 58 as described above and securing the drum; a latch is provided to hold the block in this 
rearward position. This latch comprises a spring loaded latch pin 77 accommodated in a bore in the block 71 
The latch pin can be moved axially, against the spring loading pressure, by a finger knob 79. The latch pin 
has a central portion 77a of reduced diameter, which passes through a latch slot 73a in bracket 73 When the 
knob 79 is pressed manually, the latch pin moves against the spring loading, and the reduced portion of the 
45 pin, in conjunction with the shaping of the latch slot, allows the latch pin to move and release the block 

when the block can be swung forwardly. Shaft 58 can then move under the pressure of spring 61 , freeing the 
ends of the shaft and permitting the drum to be withdrawn. 

The drum can be rotated by means of a stepping motor 82 carried on a bracket 83 fastened to the rear plate 
41 of the frame; the motor drives a belt pinion 84, and a belt 85 passes round this pinion and round belt qear 
50 68 on the drive and support member 64; coupled to the drum. The belt is of the toothed type, so that there is cn 
no belt slip between the bet and pinion 84 or gear 68. The bracket is adjustably fastened to the plate 41 to 
enable the belt to be correctly tensioned, and with these provisions it can be ensured that the steps of the 
stepping motor are precisely related to the belt, and hence the drum, position. 
There are a predetermined number of rack guides on the drum, and in the operation of the apparatus it is 
55 necessary to bring the racks to the loading and sampling stations of the apparatus, which calls for accurate 
angular movements of the drum to be effected and verified. For this purpose a drum position sensing disc 86 
is secured to the drum support member 64 inwards of the gear 68. The periphery of this disc has a single slot 
in it, and a light source and a photosensitive diode, not shown, are arranged on opposite side on the disc in a 
housing 87 attached to a bracket 88 on rear plate 41 ; light from the light source will fall on the photodiode 
60 when and only when the slot on the disc passes between the two. The signal from the photodiode is passed 

to the central control unit. K 60 

The stepping drive motor 82 for the drum produces, under the control of the central control unit a fixed 
number of steps of movement for one revolution of the drum and hence for the movement between 
successive dwell positions of the drum. When the slot used as the index slot passes the photodiode an 
65 electnc counter is started in response to the photodiode output, and the stepping motor is energised to 
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-A.-„o«,tK«rfnim Tha counter then counts the number of steps of the stepping motor, and when the drum 
has been S^^mS^S- which is sl.ghtiy iess than the total number of steps required for the 
complete movement the drum is decelerated and advanced more slowly through the number of steps 
nec^^^^^ movement to bring the drum to its new position As will appear, the drum does 

noways movTdirectly between successive positons of the drum, and on loading .n part,cu ar the drum 
may make fTf a revolution or more on each movement. This operation ,s under the control of the central 



CO n«ir «!!rh rontml the drum can be brought to a position with an empty guide in register with the slot 31 

in"hes.og^ n 
10 raS can b! passed through the slot, in an approximately horizontal position, and into the gu.de for the t,me ,o 

b ts j^SSSI?^™* is inserted in a guide it should reach thefully inserted position and be 
retained there, and to ensure this cooperating means are provided on each rack and gu.de. 
Thelowermost part of each guide 53 with the depending portions 53e and 53f and flanges 53g and 53h 
1 c denne aTooTo 'rectangular cross section open along the bottom edge of the guide. In this groove runs a 1 5 
15 Z Z ^slid^emb™90 of nylon or the like. The slide is spring loaded by a spring 9 attached at one end to 
he sMde onTcmss pin 92 and attached at the other end to a lug on the guide; the slide .s thus urged by the 
^rina towards Se rearward end of the guide, that is, it is urged in the direction of .nsert.on of the rack. The 
sSd is Sme w*h ^a fS^integral cam arm 90a which terminates in a tooth 90b which projects upwardly 

'ThTslidememb^ 

. J hVmnt^ a pneumatic actuator 93 secured to rear plate 41 . When the apparatus .s ready to accept a 
reck the actuators operaTeo advancing its ram in the forward direction. At its .eading end the ram carries an 
, K Sector oa^94 and S3s pawl contacts the end of the slide in the guide and pushes the sl.de a ong the 

^elTtototom crfAe guide, against the tension of spring 91 . When the slide is moved m this way, and 
SS«m r a onroacZq the limit of its stroke, a cam surface 90c on the slide, justforward of tooth 90b, 
engages ^ anSpasst u^er the edge of the slot in the guide. This depresses the arm 90a, and with it the tooth 
90b leavinq the recess in the upper part of the guide unobstructed. 
™ When the rack is manually inserted and has been moved rather more than half way .nto the guide .ts 30 
30 oo^Son s sensed by a Positon sensor mounted on the eject pawl not shown, and the signal from th.s sensor, 
fedTthe central control unit, causes the pneumatic actuator to retract. The slide 90 accord.ngly moves 
reaSaJdirand a S Tdoes so the cam surface disengages from the end of the slot and the tooth 90 b moves 
ntoThe recess 25m on the underside of the rack. The continued rearward movement of the actuator ram and 
n he^eTectorTawl causes the slide to continue to move rearwardly also, and tooth 90b propels the rack m the 
35 same dSn until it has been fully drawn into the guide. The spring 91 is effective to urge the reck aga.nst 
?hTrea end of the guide, which acts as an index surface. This location of the rack .s important in the 
operation of correctly positioning the sampling probe beneath a se ected conta.ner in the rack. When the 
rackfc fully inserted and the pneumatic actuator fully retracted position sensors, not shown, are operated 
an and corresponding signals transmitted to the central control unit to allowthe mach.ne to proceed. 
40 Wnen at^e appropriate time the rack is to be withdrawn from the guide the reverse action takes p ace. 
The pneumatic actuator is operated and the rack is propelled along the guide, the leading end of the rack 
ImemTngThrough slot 31 . When in the course of the stroke of the ram of the actuator the cam surface ,90c on 
thTs ?de 9 engage 9 s the edge of the slot in the guide, the tooth 90b is depressed and freed from engagement 
with recess 25m in the bottom of the rack. The rack can then be fully withdrawn manually. 
45 Mean ar provided to ensure that a rack can be inserted or withdrawn at the appropriate time on\y With 
this Xc? a shutter 95 is carried on the ram of a pneumatic actuator 97 on a bracket 98 Hastened to ront plate 
40 The shutter is guided for vertical movement in the space between a recess in the back of slot guide 48 and 
7he adiacenrsurface of thefront plate 40, as will be seen from Figure 10. Position sensors are prov ded to 
50 ^SS^SSSSim inserted rack, and signals sent to the control unit, in response to which the further 
oDeration of the apparatus is controlled by the unit. -^^^ *u„* 

As mentioned above, the racks are preferably loaded on to the drum on alternatively opposite s.des, that 
is^he drum ^ routed through about half a revolution, or a multiple of half revo.ut.ons, between successive 
ncTrtinn« nf the racks This helps to keep the drum more nearly in dynamic balance, reduces the power 
55 Z^Z^'to*™^ 9°™* contributes to the smooth running of the machine. Unloading 
of the racks can be carried out in a similar sequence. . 

When the drum is fully loaded with racks, or is loaded with the desired numbe. -o racks any ^rad rack 
can be brought to the sampling station and a sample taken from any one of the containers in the rack The 
sampHng station is at the lower part of the frame structure; at this station a sampling probe . amage < can be 
Rn rno^ed along the line of containers in the rack until the probe is below the conta.ner from which the sample is 
60 to be taken?and the probe is raised to enter the container, piercing the rubber stopper and entering the .bulk 
samp e The sample is withdrawn from the container through the probe, measured by a metering valve on 
the carnage and passed to further examination means, such as the cell counting device referred to above 
T^e probe carriage and the associated parts are shown in elevation in the lower part of Figures 7 and 8 and 
65 partly in Figure 9. 
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in? c a™?e comprises a rectangular plate 100 which adjacent one edge has attached to it a bearina 

2°? h C A rry, "2 " n8 i r b f arin9S 102 Whi ° h fit ° n a guide rod 103 ^ the SUide rod extends between and I ?s 
fastened at .ts ;ends to the front and back plates 40 and 41 of the frame. This edge of the plate 100 can tSua 
move freely along the rod, guided for linear movement. The other edge of the plate is also i ou ided I for Hn««r 
5 movement. A channel member 104 extends between the front and back p ates 40 and ^SSSSSSS 
them by machine screws 105, 106 respectively. The end of plate 100 enters the channel with h«l^ 
pads 107 and 108 interposed. In this way, by the guiding me'ans at ta^^S^SS^^S^ 
linearly back and forth between the plates 40 and 41 . As will be seen from Figures 7 and 8 plate 100 Hes Tan 
angle inclined to the horizontal, at approximately 30°. ' p ate 1 00 " es at an 

10 The movement of the carriage along the guided means is effected by a stepping motor and belt drive Th« 
stepping motor 110 is mounted on a bracket on the rear plate 41 of the frame; a beE 1 1 ill secured^ 
the shaft of the stepping motor and drives a belt which passes round an idler gear carried bv a . mcSEta? 
bracket 1 15 fastened to the front plate 40. The belt 1 13 and the pinion 1 1 2 and gear 114 ttaSSS 
type, so that belt slip is avoided. The two spans of the belt are parallel to the guide rod 1 103 and VZ ^ nf 

15 the belt is attached to the carriage by being clamped to a spring bracket 11 S the edge ^f\he p?att 100 o? „ 
d^e probe carriage. Energistation of the stepping motor, under the control of the central control unrt is thus 
effective to move the carnage along the guides, the extent of movement being controlled by the number of 
energising pulses of current fed to motor, and not the amplitude of the current. In this way the accurate 
position control of the carriage is maintained at all times, by the central control unit 

20 The channel member 104 also forms part of the means for accurately positioning the probe carriaoe elono 
the guide rod 103 The channel is formed in the manner indicated in Figures 15 and 6 wlS a rece™ 1u4a ° 

t^nll T ba / e ° f u 6 Channe '' 3nd the b3Se ° f channel * interrupted at re^lrTnte^s by 
slots 104b in the rear of the channel which break into the recess 104a 'nrervais D y 

o C in? e r nd ° f plate J°° enters the recess in th e channel, the edge of the plate being reduced in thickness at 
25 1 °0a,Rgures7and8,toallowrttomovef^ 

recess ,s also reduced in width, to leave a projecting portion which is dimensioned in relation ^t^the spacing 

nh^w- w P*™* 0 **™"™ diode are inserted in each slot so that light from diode will fall on the associated 
photodiode when and only when the slot is not obstructed by the projection 100b on plate 100 aSS ° C ' ated 
30 This arrangement is such that when the probe carriage moves along the guide rod 103 driven bv the 

stepping motor 1 10 the leading edge of the projection 100b will act as an obturator an I wN mtermot the liaht 
falhng on the relevant one of the diodes, being the diode which pertains to the position Zt wnlch t £ desi ed 
to stop the icarriage At this time the carriage, underthe control of the central control unit femovinq at 

n of SS S t P K 6d betV ? en Carria9e POSitions; When the s '9 nal from *• diode indS n g reTtermption 
35 of hght 's fed to the control un.tthe control unit operates to decelerate the carriage, this deceleration ta£a 
place while the light continues to be interrupted. This period of deceleration is fo^owed bj one t wh S th e 
carriage is inched until the obturating projection no longer stops light falling on the dfode at ZSchariJlL 

Ss^^ 

40 The probe carnage carries the sampling probe and the means for raising and lowering the probe for an 

tl^V^r^' f ° r . measurin 9 the volume of the sample drawn from tne selected contafner and for 
reading the identification on the container from which the sample is taken trainer and for 

fJ^l^TV? ™ Sl "? a " d ' OWering the pr ° be inC,udes a Pneumatic actuator 120 the cylinder of which is 
fastened to plate 100; air connections, of which one is shown at 1 21 , are made to oooosite sides ofThTniJfo,, 

45 P f £,TSS^ be P °f ^ dnVen b ° th direCti ° nS - ™' «™S^°^rSS^£T n 45 

a p s? P pf rt 'r ck h i^ 

knl^n^h?^ 8 3 ? aCh ! d to , a met ering valve assembly 127 fastened to plate 123. The metering valve is of 
C n ,t! h T > w 9 h r ee d 'f °" ,,ke members 128 ' 129 end 130 in contact, the centre member being £5£,5f 
50 through a limited angle with respect to the othertwo; a transfer passage of known volume in the centrl ro 
member can thereby be brought into register with inlet and outlet ports in the outer members In one 
position of the centre member the blood sample to be measured is fed through the iltCrtTn to tiTe transfer 
passage until the latter is full, and then the centre member is moved to close?he inlet port and P °ace the 
transfer passage in communication with the outlet port. The volume of blood transferred fto th Sat i« th,,, 

55 =^ 55 

60 on p^ato 123 ^ ^ fleXib ' e COnnections t0 the ^rts of the actuator are guided" in a SaS 3 5 

The probe 126, thus reciprocated by actuator 120, passes through a probe cleaning element 136 on a 6 ° 

2JS?- bar -!S T d to p,ate 100 bv a bolt 1 38 - When the probe has entered th " 55X2 

HpT^ n i k ^ W " V Va ^T PreSSUre 3nd metered; the probe is withdrawn through anting 39 
cleaning fluid being aspirated through passage 140 and the interior of the probe 

65 Limit switches are provided to indicate the 'up' and 'down' limits of movement of the probe- 65 
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microswitches 141 and 142 are fastened to plate 143 attachedto plate 100, andthe operating buttons of the 
switches are operated by contact with the edge of plate 123. 

The ^dfsposmon of the sampling station at a lower part of the apparatus has an important practical 
advantage I? will be appreciated thatthe racks are inserted in the guide atthe loadmg station ma 
substaS no zontal position, with the stoppered ends of the containers radially outwards. Itfollows that 5 
when i rack is at the sampling station the containers in that rack will be inverted, with the stoppered end 
otTnwarSs Consequently. i?is necessary only for the probe to pierce the stopper for it to become immersed 
in the bu k sample so that only a short probe and a short probe stroke is requ.red. Th.s is conducive to 
TetM^S^operJon. Further, only a minimum quantity of the bulksample s wanted. 

The ombe carrLge alio carries an identification code reader, for identifying the container being sampled 10 
bv the code on the exterior of the container. Mounted on plate 143 is a reciprocating dnve motor 144, 
wh ch has an output shaft which is moved by the action of the motor back and forth through an angle of 
rDDroximtelv 90° On *this shaft is an arm 145, on the extemity of which is pivoted an optical reader tube 146 
of cTvenfiTna Tconstrlction; the extremity of this tube has an optical slit element 147 adapted to contact the 
Tdentmcation label on the exterior surface of the container 20 being sampled. Behind element 47 is a lens 15 

"The loTer end of the reader tube 146 is spring loaded by a tension spring 1 50 attached at its one end to 
»rm 145 and Sits other end to the end of tube 146. so that the tube is biased to move in the ant.clockwi.se 

arm moves in the anticlockwise direction from the position shown in Figure 7 the element 147 will move 
o^the surface of the container being sampled, in contact with the ident,ficat.on markmgs on the 
container The electrical signals produced are transmitted to the central control unit and compared w.th a 
SnaMndiLtive aKto container from which the sample should be taken. If the signals are not the same ^ 

25 Thai a b^ d 
important ^fn the successful operaion of the samping apparatus, and a form of probe which has beer, found 
Sactorl is shown in Figure 20. The probe comprises a thin walled tube of stain I es steel closed at its end 
bv TplugTsS Shaving a pointed tip 1 50a Liquid entry into and egress from the interior of the tube is through a 

30 smaCen^g 1 50b in the side wall of the tube, adjacent the inner end of the plug 1 50 The • '^>««' * 30 
uaina the opening in the side wall of the tube for the liquid is that it permits a clean entry of the probe into 
an" ^hrougn tne sealing stopper of the container, and also minimises the possibility of the probe opening 
becoS clogged, as would be likely if the opening were atthe tip of the tube. By disposing the opening 
closeTthe inner end of the plug, cleaning of the probe, by passing cleaning liquid through the opening, is 

35 fa ^ tat e e r ^. tverification 0 f the identity of a particular rack, which is important .in ensuring ithat the sample 
beii taten is correctly identified, the racks are coded by the metallic inserts 26 described above Metallic 
reading means are provided on theframe of the apparatus. A six dig.t binary coding is used, which affords 
deSaTon for use with 30 racks, but any other number of digits can be adopted as ma V •jW-d^ 

40 Metallic elements are placed in the appropriate ones of the six positions on Je end wall o the ^y 18 ~ de 
reader is in a housing fastened to a vertical of the gantry near the drum position sensing disc For reliable 
eadfng the spacing between the magnetic inserts on the end faces of the racks and the 
should be maintained constant within fairly close limits, and this spac.ng ,s e ™ ure d 

the racks in the guides by the means previously described. The signals from the code reader are sent to the 
45 ^S^SlStd compared with the data pertaining to the desired rack, and if there ,s d.spanty, as 
there would be if the wrong rack were atthe sampling station, remedial action can be taken. 
The general organisation of the central control unit of the apparatus is indicated in Figure 21. 
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The control unit responds to a number of sensors, as follows:- 



Shutter open sensor 
Shutter closed sensor 



SSI 
SS2 



5 Probe carriage position sensor 
(ten positions) 
Rack load path clear sensor 
Rack inserted sensor 
Rack eject pawl retracted sensor 



SS3 

SS4 

SS5 

SS6 

SS7 

SS8 

SS9 

SS10 

SS11 

SS12 

SS13 



5 



10 Drum strobe sensor 
Drum lock sensor 
Probe needle pierce sensor 
Probe needle withdrawn sensor 
Bar code reader drive up sensor 



10 



15 Bar code reader drive down sensor 
Bar code reading sensor 



15 



The control unit and computer actuate: 



20 Drum rotation motor 

Probe carriage traverse motor 
Bar code reader drive motor 
Shutter open solenoid 
Drum lock solenoid 



DM 

PCM 

BCM 

S1 

S2 

S3 

S4 



20 



25 Probe raise/lower solenoid 
Metering valve solenoid 



25 



While the apparatus described is suitable for taking a sample for any purpose, it is specifically intended for 
30 taking and testing samples of blood, and also includes means for completing such tests within the apparatus 
itself. Figure 22 shows the arrangement adopted in the apparatus, in diagrammatic form. 

The sample is withdrawn from the bulk sample by the sampling probe 126 and is passed to the blood 
sampling valve assembly 1 50; the surplus blood sample can pass through valve 151 to waste. In the 
assembly a diluent, such as that available commercially under the trade mark Isoten, is used to produce a 
35 5ml of diluted sample on line 152, and this sample passes to white blood cell bath (WBC) 153, and at the 
appropriate time a 10ml of diluted sample which passes to red blood cell (RBC) bath 155. In the WBC and 
RBC baths the cells are counted by a suitable counter, such as that available under the registered Trade Mark 
Coulter. 

While cell counting is taking place, a 5ml pump 1 56 draws a 5ml dilution of RBC dilution from a RBC 
40 dilution in container 1 57, through valve 1 58, and passes it through valve 1 59 to valve assembly 1 50. This 
liquid is used to clean the valve and the container from which the sample has been drawn, the wash liquid 
passing into the collection cup 160 and out to waste through valve 151. 

When counting has been completed 2ml from the WBC bath 153 is sent to the haemoglobin (HGB) bath 
172 through line 161, and a haemoglobin test, such as colorimetric test, is made. 
45 The RBC bath is emptied through valve 162 and line 163 to the RBC dilution container 157, by vacuum 
pressure applied to the closed container through pneumatic control line 164. A transfer tube removes any 
overflow to waste, through the pneumatic control line 164. 

Both RBC dilution and RBC rinse containers 157 and 1 65 are arranged to overflow a small amount in each 
cycle, to ensure that air is not aspirated into the pumps. The volumes of the containers are sufficient to 
50 ensure that differences between successive samples do not affect the carry over in the short term. 

The 10ml of Isoton from assembly 1 50 on line 1 54 is dispensed into the RBC bath 1 55 for rinsing, and 5ml 
of RBC rinse, previously aspirated through valve 1 66, is dispensed through valve 167 into the WBC bath 153 
for rinsing. 

The liquid in the HGB bath 172 after measurement, is passed to waste through valve 168. For rinsing, 2.2ml 
55 of RBC rinse, previously aspirated through valve 169, is passed through valve 170 and washes out the HGB 
bath 172 and then goes to waste, this cycle being repeated. Valve 171 is opened, to allow the WBC bath 153 
to drain to waste, and valve 1 73 is opened to allow the contents of the RBC bath 1 55 to pass to the RBC rinse 
container 165. 

Referring to Figures 23 to 25, a sampling apparatus for mixing and sampling blood or similar settling 
60 liquids requiring continuous mixing is illustrated. The blood or other liquid for subsequent analysis is 

contained in test tubes 210 closed by soft rubber or plastic plugs 21 0'. The test tubes 21 0 are mounted along 
the periphery of an easily exchangeable cassette 206 holding twenty-five test tubes. The cassette is circular 
and the test tubes are mounted radially therein and extend from the circumferential surface of the cassette. 
The sampling apparatus has a base 223, support members 219, 220, 221 and 222, and distance pieces 213. 
65 The test tubes 210 are retained in the cassette 206 in holes drilled in the cassette and which correspond to 
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^ ^ . „(.k 0 tost tnhes dIus a small clearance. A groove of semi-circular shape is provided in the 

the outer '»^^^J^^^^^i t t 0 the holes for the test tubes. An O-rlng 209 is 
circumferential surface so hatthe J^ESSilSIlrtly exceeding the width of the groove. As a result, the 

srfpe^ 5 

5 the test tubes in posKio-i .during £tet'on i4oo revo|utjons pflr m|nute , by way 

of^ouSUar SSSK^^tS. « electromagnetic clutch 203 and an electromagnetic 
brake 204 The Output shaft of the reduction gear 202 runs at 18.5 revolutions per minute and the 
Z^ld. 203 connected to said shaft transfers the rotary movement to an axle 204 and the ^ 

10 %Z7Je2oX^e6 by bal. bearings 205' with an associated bearing box 205 At the <**• 
Js 20? the wssettY 206 is mounted and secured by means of an internally threaded wheel or knob 206 . 
m A™A£X°™*Z on the drive shaft are provided to ensure that the cassette 206 can be 

Thf^tte^ 15 
15 I ? E?„J ^toDMrinstamanleousfy by disengagement of the clutch 203 and locking of the cassette .n 

~ '"tmTedfcVe^^^ an arm 21 2 is lowered by means of a pneumatic cylinder 21 2" to fix 25 

Mwmmmmm^ 

21 1 . The pneumatic cyimuor J „ wh th need | e has been pressed down through the 

which eoo«^ofl»onar^ 

' 50 ''"when fhet nTptTedie'il "has been drawn upward and the fixing arm 21 2 is in its upper position, and 
theTake 2C»J ^etsed, tS dutch 203 starts immediately to draw and takes a.ong the cassette wh.ch 

T^S^SS^Sti* the cassette must be designed with a greater thickness. For pos.fon 
91 R the O-rina advantaqeously lies beneath the mouth of the test-tube holes. 

60 Si apparatus of Figures 23 to 25 and/or a sample withdrawn from each contamer when that conta.ner .s .n 
an inverted position. 
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CLAIMS 



1 . Apparatus for taking a sample of liquid from each of a plurality of containers, comprising a receptacle 
so mounted as to be readily removable from the apparatus and capable of receiving and holding a plurality 
5 of said containers, means on the apparatus for receiving and supporting the receptacle and so moving it as 5 
to cause the containers held thereon to follow a defined path to a sampling station along the path and to be 
inverted in moving along said path to cause agitation of liquid in the containers, means for arresting a 
container at the sampling station with respect to a sampling means, and means for actuating the samplinq 
means to cause it to withdraw a sample from the container. 

10 2. Apparatus as claimed in claim 1, wherein the receptacle is a circular carrier having means for receiving 10 
and locating the plurality of containers thereon spaced circumferentially round said carrier, and the receiving 
and supporting means is arranged to rotate the carrier so that the containers move generally in a Diane at a 
substantial angle to the horizontal. 
3. Apparatus as claimed in claim 2, wherein the said angle is not less than 30°. 

15 4. Apparatus as claimed in claim 2 or claim 3, wherein the carrier is capable of receiving containers which 15 
are elongate in shape and have an opening at one end, and so to locate the containers that they lie 
approximately in a common plane, and, on rotation of the carrier, follow a defined path of movement which 
lies in the said plane. 

5. Apparatus as claimed in claim 4, wherein the carrier is such that, when the containers are held on it 

20 they are disposed approximately radially and with the ends with the said openings outermost. ' 2 0 

6. Apparatus as claimed in any one of claims 1 to 3, wherein the carrier is arranged to receive containers 
which are elongate in shape and to locate said containers each at an angle to the general plane of said 



carrier. 
7. 



Apparatus as claimed in any preceding claim, wherein the arrangement is such that when a sample is 
25 withdrawn from each container at the sampling station that container is in an inverted position. 25 

8. Apparatus for taking a sample of liquid from each of a plurality of containers, comprising a plurality of 
receptacles each so mounted as to be readily removable from the apparatus and arranged to receive and 
hold a plurality of the containers, means on said apparatus for receiving and supporting the receptacles and 
for moving them to cause the containers each to follow a defined path to a sampling station along the path 

30 and to be inverted moving along the path to cause agitation of the liquid in the containers, means for 30 
arresting a container with respect to sampling means at the sampling station and means for actuating the 
sampling means to withdraw a sample from the container. 

9. Apparatus as claimed in claim 8, wherein the arrangement is such that the container atthe samplinq 
station is in an inverted position when the sample is withdrawn from it 

35 10. Apparatus as claimed in claim 8 or claim 9, wherein the receptacles are arranged to receive and hold 35 
containers in a row side by side, and a carrier is mounted for rotation on the apparatus, wherein the 
receptacles are so retained on the carrier that the direction in which the row of containers on a receptacle 
extends is substantially parallel to the axis of rotation of the carrier. 

11. Apparatus as claimed in claim 10, wherein the sampling means atthe sampling station is movable 

40 with respect to the row of containers on a receptacle, to enable the sampling means to withdraw a sample 40 
from a desired one of the containers. 

1 2. Apparatus as claimed in claim 1 1 , which comprises guide means for the sampling means, means for 
moving the sampling means along said means and means for positioning the sampling means with respect 
to a desired container. 

45 13 Apparatus as claimed in claim 1 2, wherein the guide means comprises a linear guide, which extends 45 
in a direction parallel to the axis of rotation of the carrier. 

14. Apparatus as claimed in claim 12 or claim 13, wherein the positioning means comprises a motorfor 
moving the sampling means, position sensitive means sensitive to the relative position of thesamping 
means and the guide means, and control means responsive to the position sensitive means for controilinq 

50 the motor. a 



1 5. Apparatus as claimed in any one of claims 12 to 14, wherein the sampling means includes a carriaqe 
movable along the guide means and arranged to be positioned by the positioning means, a sampling probe 
on the carriage, and means on the carriage for advancing the sampling probe into a container for 
withdrawing a sample therefrom. 
55 1 6. Apparatus as claimed in claim 1 5, wherein the probe is hollow and the sample is withdrawn throuqh 55 
the interior of the probe by pressure differential established across the interior of the probe 

•Zm Ap Pf atus , as claimed in claim 1 5 or claim 1 6, which comprises means for cleaning the probe after its 
withdrawal from the container. 

18. Apparatus as claimed in claim 17, wherein the cleaning means includes an O-ring throuqh which the 

60 Probe is drawn to remove liquid from the exterior of the probe. 60 

19. Apparatus as claimed in claim 17 or claim 18, wherein the cleaning means includes means for 
passing flushing liquid through he probe. 

20. Apparatus as claimed in both any one of claims 1 to 8 and any one of claims 9 to 19, which comprises 
means for metering the quantity of the sample withdrawn from a container. 

65 21 . Apparatus as claimed in claim 20, which comprises means for metering a predetermined volume of 65 
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th8 22 Wit ApZatuTas daimed in both claim 15 and claim 21 which comprises a metering valve carried on the 
caSaoeTd^ 

5 means for .dent.fy.ng that ^^nimcmSta produce an output identifying that receptacle. 

m !r£pa r ^ 

Apparatus as claimed in claim 23 or claim 24. wherein the identifying means on the receptacle ^ 

10 comprises position coded ™f™«°™*" S \ both daim 10 and any one of claims 11 to 25, wherein the 
26. Apparatus as earned n c.^ 

ar 2 rT P ;r4 u as^ 

fU 29. In A?ptaTus asclaimed in claim 28, wherein the receptacle is spring ioaded against stop means, to 
locate it in the fully inserted PoOtion. wherein there is provided a loading station at 

"S" lo,d,n fl etedon Is arranged ,o serve a„o as an 

"STtoSS. S3, both daim 10 and eirherclaim 30 or 3, . wherein the arrengemen, is such .hat 
33. Apparatus as claimed « . claim 30. ™J™" an angle greater than the minimum angle 

— %"°h. TO e r ,e promp^ 

^ reroptactes ^nto the ceTrjerthe receptades ere^oVd^d alternatelv on approximately opposite sides of the 
carder, to reduce the imbalance load "to"" w ,„ auiubte )or us9 „, th 

35 "StoldentlLatlononeconta,^ 
accompanying drawings. 
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□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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